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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT

TEST -2 EXAMINATIONS- 2026
B.Tech-VI/VIII Semester (CSE/TIT/BT/ECH CE)

COURSE CODE (CREDITS): 25B1 WCI640/ 9B TWER3IT— MAX MARKS: 25
COURSE NAME: Reinforcement Learning

COURSE INSTRUCTOR: Saurav Singh MAX. TIME: 1 Hou &
Note: (a) All questions are compusory. Mf a 2 o

(b) The candidate is allowed to make Suitable numeric assumptions whgr;'-ﬁ- .,Quzred

for solving problems ' g g
(c) Use of calculator is allowed " L
Q.No |- : : Question I CO |Marks | -
Consider a Markov reward process with the state space%e?; 3%, an '
Ql initial state Probabilities are p ()=1/3, p Q)F1/3, p( =1 3,% Cco3 | 14242
The one step probability transition matrix is given'bei)w +2-+3

p= |01]02)07

04| 0 0.6

05|01} 04

Find the following: QE v
(8) PCG=3 | X)L, o

Oroe-l X2 St L - e
(C) P(X2=2) ; - % Loowt, D e . ) s
(@) POy~ X7 B =1, Xo=3)

(e)Consifler th reward function R(1,1)=0, R(1,2)=0, R(1,3)=0,
£ 3%, 2)=3, R(2,3)=5 and R(3,1)=2, R(3,2)=2,R(33)=L.

f 'expected y-discounted cumulative yeward for y = O.1.

%ﬂ%&w fio-tac-toc game, consider the following: _
Q2 % If we award zero reward for every transition irrespective of action, | CO3 2+3
%? on what is the optimal policy? Justify your answer.

#| (b)Now consider the following: We award one unit reward for every
transition irrespective of action. And for every action, all valid states
are equally likely. Then what will be the optimal policy? Justify your
answer.
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1 In a Markov Decision Protess (MDP), the relard futiction is defined asa’ ° .
function of the current state, the action taken, and the next state. Derive CO3 |- 5§
the corresponding value function and explain each term involved in the . P
formulation. :

- (a) Two fair dice are rolled. Let X be the sum of outcomes. , -
Q4 - Let avent A "sum is greaterthan 8", Compute E[X|A] = - cCO2 | 243

1 The joint pnfot X and ¥

IX\F; 11 2

r ot o2

s Joa
Find : :
" E[XIY=2]
= E[YIX=1]
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